Abstract. Fourteen recombinant inbred lines (RIL's) obtained from IR 30 and Basmati 370 were evaluated along with two popular varieties viz. Khitish (IET4094) and Minikit (IET 4786) for 14 biometrical characters during summer 2012 at Regional Research Station, New alluvial Zone, Chakadaha, Nadia, Bidhan Chandra KrishiVishwavidyalaya, Mohanpur, West Bengal, India., in Randomized Block Design with two replications. Except number of primary branches per panicle, grain breadth and kernel breadth all the characters studied showed significant differences among the genotypes. Four lines (S 7 , S 10 , S 13 and S 14 ) possessed significantly higher grain yield than superior check variety. The high estimates of GCV and PCV were obtained for number of panicle per plant, grain yield per plant, floret number per panicle, number of grains per panicle and panicle weight. High heritability was observed for number of panicle per plant, kernel L/B ratio, kernel length, 1000 grain weight and grain L/B ratio. High genetic advance was observed for number of grain per panicle, floret number per panicle, grain yield per plant, number of secondary branches per panicle and 1000 grain weight respectively while lowest genetic advance was observed in kernel breadth. Genetic advance as percentage of mean was highest for number of panicle per plant followed by grain yield per plant, florets number per panicle and Kernel L/B ratio while lowest was recorded for kernel breadth. High heritability coupled with high genetic advance was obtained for number of grains per panicle, 1000 grain weight, kernel length and grain yield per plant. It indicated the predominance of additive gene action for controlling these characters. Therefore, these characters can be improved simply through selection. High heritability associated with low genetic advance was observed for panicle weight, grain length, grain L/B ratio and kernel L/B ratio. It suggested non-additive gene action for the expressions of these characters. The magnitude of genotypic correlation coefficient was in general higher than that of the corresponding phenotypic ones. Grain yield per plant was significantly positively correlated with number of panicles per plant, floret number per panicle and number of grain per panicle. The kernel length imparted the highest positive direct effect on grain yield per plant followed by number of grain per panicle, number of panicle per plant and panicle weight.
Introduction
Worldwide Rice (Oryza sativa L.) is the second most important cereal crop after wheat and provides 20 percent of the world's dietary energy supply [FAO, 2004 . Selection of superior RIL's is one of the most important management decisions that are generally based upon agronomic traits and yield potential.
Selection of superior RIL's of rice with wider adaptability over diverse farming environments is important, prior to varietals recommendation in order to achieve a high rate of varietals adoption.
Analysis of correlation is used frequently in to quantify the degree of association between a response variable, and some explanatory variable [ALADAG et al., 2010; Al-MARSHADI, 2011; GAITIN et al., 2013 .
Crop yield is said to be correlated with the factors of agronomic traits and variety yield potential [BUTNARIU et al., 2005a; FERENCZ et al., 2012 .
In agriculture, path analysis has been used by plant breeders to assist in identifying traits that are useful as selection criteria to improve crop yield [MILLIGAN et al., 1990; BUTNARIU et al., 2006 .
Use of path analysis permits the partitioning of correlation coefficient into its components, one component being the path coefficient that measures the direct effect of predictor variable upon its response variable Path coefficient analysis shows the extent of direct and indirect effects of the causal components on the response component yield is said to be correlated with the factors of agronomic traits and variety yield potential [BUTNARIU et al., 2012;  PUTNOKY et al., 2013 .
The objectives of the present study is to describe character association and contribution of various yield influencing traits to establish appropriate plant attributes for selection to improve the grain yield in the developed RIL's.
Material and methods
The experiment was conducted during summer 2012 at Regional Research Station, New alluvial Zone, Chakadaha, Nadia, Bidhan Chandra KrishiVishwavidyalaya, Mohanpur, West Bengal, India. The experiment was laid out in Randomized Block Design with two replications.
The experimental material comprised 14 recombinant inbred lines (RIL's) obtained from IR 30 and Basmati 370 and two check varieties viz ., Khitish (IET4094) and Minikit (IET 4786).
Single seedling per hill was transplanted at a spacing of 20 cm ×15 cm in 5 m×3 m plot accommodating 500 hills in each of the 15 m 2 plots. The fertilizer dose followed was 80:40:40 N:P:K Kg/ha out of which 40:40:40 N:P:K Kg/ha applied as basal dose and remaining 40 Kg N were applied in two split dose one at tillering stage and another at panicle initiation stage.
The observation on 14 characters viz., panicle weight (g), number of panicle per plant, panicle length (cm), number of primary branch per panicle, number of secondary branch per panicle, number of grain per panicle, floret number per panicle, fertility percentage, 1000 grain weight (g), grain length (mm), grain breadth (mm), grain L/B ratio, kernel length (mm), kernel breadth (mm), kernel L/B ratio and grain yield per plant (g) were recorded on five randomly selected plants from each entry.
The mean data were used for statistical analysis following appropriate computer based statistical programme.
Results and discussion
The estimated mean performances for different traits of RIL are developed from IR 30 and Basmati 370 along with checks varieties are presented in Table 1 .
The number of panicle per plant ranged from 6.00 to 12.00.
The maximum number of panicle per plant were recorded for S 7 (12.00) followed by Minikit, S 10 (10.00), S 13 (9.00) and S 1 (8.50) respectively while it was minimum for S 4 (6.00).
The panicle weight was varied from 2.00g and 3.46 g of which S 6 was the best performer (3.46) followed by S 13 (3.24), S 14 (3.10), S 4 (3.08) and S 9 (3.04) respectively and Khitish was poorest in this regard.
The minimum value for panicle length was observed for S 10 (24.62 cm) while Minikit (29.55) recorded longest panicle followed by S 11 (29.00), S 4 (28.50), S 2 (28.00), S 13 (27.87) and S 14 (27.62).
The maximum number of primary branches per panicle was observed for S 14 and Khitish (11.00) followed by S 1, S 3, S 8, and S 13 (10.50), S 2 and Minikit (10.00) and S 11 (9.50) respectively while the lowest value was observed for S 4, S 5, S 9 and S 12. S 9 (27.50) scored minimum value for number of secondary branches per panicle and S 14 (37.50) had maximum value followed by S 6 (37.00), S 2 (36.00), S 13 The minimum grain length was observed for S 1 (9.25mm) while maximum value 11.50 mm for S 9 followed by S 6 (11.35), S 4 (11.25) and S 11 (11.00) respectively.
The range for grain breadth was observed from S 1 (2.35 mm , ) to S 2 (2.55 mm).
S 2 possessed the maximum value 2.55 followed by S 3, S 4, S 5, S 6, S 7, S 10, S 11, S 13 and Minikit (2.45), S 8, S 9 and S 12 (2.50) respectively.
The highest value of grain L/B ratio was recorded for S 6 (4.63) followed by S 4 (4.59), S 11 (4.49), S 7 andS 5 (4. 38) respectively while the lowest value was observed for S 12 (3.80).
The highest value for kernel length was found to be S 6, S 4 and S 9 (9.00 mm) followed by S 5 (8.75), S 11 (8.75) and S 7 (8.10) respectively while it was lowest for S 12 (6.50mm).
S 3 (2.15) showed maximum kernel breadth followed by S 13 (2.10), S 11 and S 12 (2.05) and the minimum kernel breadth was observed in S 4 (1.90).
S 4 (4.75) ranked first for kernel L/B ratio followed by S 6 (4.61), S 9 (4.50) and S 5 (4.49) respectively.
Grain yield per plant ranged from 11.91 g (Khitish) to 25.69 g (S 14 ).
Four lines (S 7 , S 10 , S 13 and S 14 ) surpassed the check varieties in this regard.
Estimates of different genetic parameters for 16 different characters were presented in Table 2 . Except number of primary branches per panicle, grain breadth and kernel breadth all the characters studied showed significant differences, indicating the presence of considerable genetic variability in the tested materials.
The maximum range of variation was observed for grain yield per plant followed by number of panicle per plant, number of grain per panicle and floret number per panicle.
In general the phenotypic variances were higher than the corresponding genotypic variances for all the characters.
The highest estimates of phenotypic and genotypic variances were observed for florets number per panicle followed by number of grains per panicle and grain yield per plant.
The environmental influences in expression of some characters like grain yield per plant, 1000 grain weight, number of secondary branches and number of panicles per plant were less as observed from the lower value of environmental variance the genotypic variance which implies that the environment has played not significant role in expression of these characters.
The
The magnitude of PCV was higher than the corresponding GCV for all the characters indicating the influence of environment in the expression of these characters [DUTTA et al., 2013 The lowest heritability was observed for kernel breadth. Number of grain per panicle recorded highest genetic advance followed by floret number per panicle, grain yield per plant, number of secondary branches per panicle and 1000 grain weight respectively while lowest genetic advance was observed in kernel breadth.
Genetic advance as percentage of mean was highest for number of panicle per plant followed by grain yield per plant, florets number per panicle and Kernel L/B ratio while lowest was recorded for kernel breadth.
These findings were corroborated by Karthikeyan and collab.
[ KARTHIKEYAN et al., 2009 for number of branches per panicle, straw yield per plant, total biological yield per plant and grain yield per plant; Sarma and collab. [SARMA et al., 1996 for effective tillers per m row length followed by panicle weight; Chaubey and Singh [CHAUBEY and SINGH 1994 for grain yield per plant followed by panicle weight and total number of spikelets.
The lowest GA as percentage of mean was observed for kernel breadth. High heritability coupled with high genetic advance was obtained for number of grains per panicle, 1000 grain weight, kernel length and grain yield per plant.
These findings corroborated the reports of Singh and collab. [SINGH et al., 2005 for plant height; Sanker and collab. [SANKER et al., 2006 for days to 50 % flowering, plant height, productive tiller per plant, panicle length, grain per panicle, 1000 seed weight and single plant yield; Singh and collab. [SINGH et al., 2007 for days to 50% flowering, grain per panicle and plant height; Kishore and collab. [KISHORE et al., 2008 for days to 50 % flowering, plant height; Anjaneyulu and collab.
[ANJANEYULU et al., 2010 for number of grains per panicle, plant height and fertility percentage.
It indicated the predominance of additive gene action for controlling these characters.
Therefore, these characters can be improved simply through selection.
High heritability associated with low genetic advance was observed for panicle weight, grain length, grain L/B ratio and kernel L/B ratio.
It suggested non-additive gene action for the expressions of these characters.
The high heritability was being exhibited due to favourable influence of environment rather than genotype therefore, direct selection for such traits might not be rewarding.
Low heritability coupled with high genetic advance was registered for number of grain per panicle, florets number per panicle and number of secondary branches. It revealed that the character is governed by additive gene effects.
The low heritability was being exhibited due to high environmental effects. Therefore, selection for this character might be effective.
Low heritability coupled with low genetic advance was observed for kernel breadth, grain breadth and number of primary branches per panicle.
It indicated that these characters were highly influenced by environmental effects and controlled by non-additive gene action thus direct selection would be ineffective for these characters.
The genotypic and phenotypic correlation coefficient studies (Table 3) revealed that the magnitude of genotypic correlation coefficient was in general higher than that of the corresponding phenotypic ones. Nine characters viz. number of panicle per plant, panicle weight, panicle length, number of primary branches, number of secondary branches per panicle, number of secondary branches per panicle, florets number per panicle, grain length, grain breadth and kernel length had positive direct effect on grain yield while the remaining six viz. number of grain per panicle, fertility %, 1000 grain weight, grain L/B ratio, kernel breadth and kernel L/B ratio characters imparted negative direct effect on grain yield.
The kernel length imparted the highest positive direct effect on grain yield per plant followed by number of grain per panicle, number of panicle per plant and panicle weight.
Significantly positive correlation of floret number per panicle with grain yield per plant in spite of negative direct effect indicated that indirect effects of kernel L/B ratio, number of grains per panicle, number of panicle per plant, grain L/B ratio and panicle weight would be the cause of such correlation.
Therefore, for yield improvement in rice, the present experiment indicates that the characters like kernel L/B ratio, number of grains per panicle, number of panicle per plant, grain L/B ratio and panicle weight should be taken care of.
Conclusions
Therefore the present investigation highlighted the differential performance of 14 RIL's developed from IR 30 and Basmati 370.
Five lines (S 7 , S 9, S 10, S 13 and S 14 ) showed very promising performance that may be useful for development of variety in future for gangatic plains of West Bengal.
Number of panicle per plant, floret number per panicle and number of grains per panicle are the prime yield contributing characters and direct selection would be effective for yield improvement in rice.
